
Additional file 3 Ankle range of motion measurement 

Non-weightbearing dorsiflexion and plantarflexion ROM measurement  

Passive and active talocrural dorsiflexion (DF) and plantarflexion (PF) ROM will be assessed in non-

weight-bearing supine position with the knees on a standard knee roll (20° flexed), to avoid tensioning 

of the gastrocnemius muscle (1). The fibula axis (from lateral malleolus to the tip of the fibula head) 

and lateral foot sole will be marked with pen. Using standardised methods, goniometers have been 

found valid and reliable for assessing the ROM of joints of the extremities (2). Passive and active 

dorsiflexion and plantarflexion ROM will be assessed where the therapist and patient will move the 

foot end of range, respectively. The goniometer fulcrum will be placed over the lateral calcaneus at the 

bisection of the fibula and fifth metatarsal, the stationary arm parallel to the fibula axis and the 

movable arm parallel with the foot sole (3). A neutral (zero) position will be defined as the position 

where the fool sole and fibula axis are at a right angle. Measurement will be performed three times, 

from which an average will be calculated. Both sides will be assessed to allow for comparisons. Data 

will be recorded using the neutral-zero method (3). 

Weightbearing dorsiflexion ROM measurement 

ROM will also be assessed using a tape measure attached to the ground perpendicular to a wall. A 

weight-bearing lunge facing a wall will be utilised to measure ankle dorsiflexion as validated by Konor 

et al. (2012) and outlined in detail in Additional File 2 (4). The patient will assume a lunge position with 

bare feet, with the great toe 10 cm from the wall, heel on the ground and knee in line with the second 

toe. Touching the wall with two fingers of each hand will be allowed. Patients will be instructed to lunge 

forward, aiming towards the wall with their knee whilst keeping their heel on the ground. Should it be 

possible to touch the wall with the knee, the foot will be moved away from the wall in increments of 1 

cm and the lunge repeated. The heel and subtalar position will be continuously monitored. Once the 

heel loses contact with the ground or the knee from the wall, the foot will be moved towards the wall 

again. This will be done in very small increments to find the optimum position for the measurement (5). 

Likewise, if the patient is not able to reach the starting position without raising the heel, they will be 

asked to move their foot towards the wall, observing the outlined principles. Evidence has shown that 

each centimetre of the distance of the great toe from the wall corresponds to approximately 3.6° of 



ankle dorsiflexion (4, 6). The distance from the wall will be measured three times and the average 

taken.  
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